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m^ms} ±m^^mm^mmmt. m^nmti^i^m&mizmm-^ti 
zt^mnii-t^m^mi. 2, 4xit5izmm(D^m&m^m^, 
mmA:hm(D^n'etnz^nmff^mm-^tir^mMi!)^ e> 

[0 0 0 1] 

:$^mMit. ^m&mmzmv. m^it. DRAM^cDmnj^^^mmzmmi^ 

[0 0 0 2] 
[0 0 0 3] 

m2izm-t^m&m^mmt. mmn^^^m^A 1 1. mmmmm^A 2 1 

[0 0 0 4] 

SHEEIg^mA 1 li, m^<Z)Sm«^Vref 6 (?) 7 - FNref 
{C5§^-^5IlII?&T'fe^o Mi&ifiPilMl^A 2 :ftili5iIlIS&A3(Dffi;^jT'fe-5!»jg 

«fi[v 3 ^tt^imeivref iKDm^^^inL. mmir^m^x:^^. ikmrnmrn 
A3i±, ffiiJllIS!&A4*^e>a^;^$n<5m:^J«^vout ^^]±\^. mmm^m^A 
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:h-^$>^m2(Dj - y^N 2(Dm^y 2iz}ti^t=.m&.yout ^ajijy - FNout 

[0 0 0 5] 

out Sr^inC^iibTl^^tlfcm^V 3 i:±fH«m^fiSlVref i:©«^M$:±fSII 
iftiifiligllimA 2^Cl3V^T^mL/, V 3 < Vref ©m-^-, PMOSh^^i/'X^M 
P3 (Z)>y- h«&$:Tlf-53i:-eVout (?)«^$:±lf. J^fC, V3>Vref 

PMO s h^yt/^-^iMP so:)^- hn^^±\>f^z:fWout (dm^^t 

/R 3^^C'^oJ:e>^C;&oTV^^„ 
[0 0 0 6] 

[0 0 0 7] 

PI, MP2il, MWjM^m^-t ^^MO S h^yi^X^MN 1. MN2i:, « 
[0 0 0 8] 

3z:t% :*rl/> h 5 PMO S h^^i^X^MP 1 C[)>!f- hjStt>' 

Ki/>f ^ttni^y- FN 1 izmm^tixpi). \^-^itnmm&ycciz^m^ 

tlTV^So ffi:^> PMO S h^>i;?:^^MP 2(Z)>!f- 1 - FN 1 teg? 

m-^ti. Fi^-f>«ll2®y-FN2jc^gg$ti, y-:^i±«M^Vccic^i^ 

[0 0 0 9] 

N3{cg^M$tv, Fi^>r - FN 1 ic^^^ti, y-xiiii4(Dy- 

FN 4 ^Cg?i^^4^TV^So — NMOS h^yt^:^^MN 2<0^-hltm6(D 

j-}^Nref izmm^ti. ]^u^yitm2<D^-]^N2izmm-^n. y-;^ii± 
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[0 0 10] 

FNout ©tt^Vout (Z)R3 / (R2 + R3) ^(3D«fi: V 3 = Vout • R3 / ( 
R2+R3) S:|§^L, z:tlSr^3©y- KN3{C^^TV>-g>o 
[00 1 1 ] 

m:5llIS&A 4 tt. PMO S h^>e^'::^^MP 3 il, ^«gS^I2il. ^^Ai/ 
1 i:A^e)^-5o Z:Z1T% PMO S h^^^'X^MP 3 ®>!f- hli||2<Z)>^ - 
FN 2{Cg?^$tlTfey. Flz-Y^lim^y- FNout {Cgf^^tiTfeU. V- 

i:^:%«&Vss^O^^^C^^$tlTV^§„ ^^AS^^Cltt. 112 FN 2 

i:ai:t;y - FNout ^:(Dra^c^^$4^Tv^s„ 
[0 0 12] 
[^^*^S?^ L J: e) -t -5^^] 

out (Dm^Vout lc^^}^)'J^CSfc^ti:!b^feo;to 
[0 0 13] 

rziT'tt^T. 03S:MVNT, am«^Vref izm^(D^^'^ J ^ X^mMiLtcL 

m^iz^}::>^^m&m^m^(7)mi'^^mm'r^o nmos f^>^;^'>?.^® 

BIM«Bb$:Vtn, PMOS h > X ^ (Dmmm&^V tp ft 
[0014] 

*-r. ^MTo ic^tt-5#y - FN 1 ~N4 ^;^c©«ke)^cJa^oTv^-5 

o H 1 - FN 1 (Z)«^V 1 tt, Vcc- Vtp- a^C^oTV^-5, ||2<Z)>'-F 
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N2©«fiiV2tt, Vcc-Vtp- a lC;&oTVAS, H 3 © - KN 3 ®«^V 3 
It. Vref ^C;&oTV^So ffi:^J >^ - FCD«{£ Vout li, Vref • (R2 + R3) 
/R 3 ^C;&oTV^-5„ 
[0 0 15] 

*^^$&-rS^, K(^S^«7j^<DcJ;e)lC;&-5. h 6 ® y - KNref 

izm^^tlt^NMO S h^>i;:^^MN 2 ^20) J- FN 2;^)^e>^^« 

^ V ssjc tl -5 o 
[0 0 16] 

h*^l|2®y-KN 2{C^^$4x;'^PMOS h^>i;>^^MP 3 M 

FN 2®m^*^Ti^-t'g>7iigtt. rnKD^^z-^iy^cKDrnMrniz^^L. mm 

-So 

[0 0 17] 

^^<^^MT3 Ttt, r^Jc® cl;e){C:&-5„ «M«fiJ:Vcc;^)^p5^f}iJ>^ - FNout (CiJS 

®^©«fiS:Vout <Z)±#«, :ft!(i5illf!^A3 {Cj:tJ. H 3 CD 7 - FN 3 {C^^ 
tl^«^V3=Vout • R3/ (R2 + R3) mmM&Vref t^l^<t^^ 

[0 0 18] 

i|@l@IS&A2S:tJf:fti»iSIlIj?&A3tt, ^MTl <D^i:33&lc® < J: U , W-^iv 
out R^Y s^r^hi^tb^. ^*^T, -^«fi^ic:^-^»<„ rcD 
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[0 0 19] 

(B) ?!&^<Dm^^^mj 4 x-^m^Lt^m^ 

ilZ?}X% miJJ - KNout (D«^Vout <D±mz^i)mS0J ~ K<Z)«&V 

Hi ©^-vAe/^c 1 o^a-fiiic^fic^i-So —:^x\ mmm&vref izm\:^^j 
mm^t)^r}^i.i^ibi>mmTA ti^zi(DmmT3 tm^mxitTs j:»;¥-<?s:s:i 

[0 0 2 0] 

^MT3 tx<Dmmtm3(Dm^tmi:^x$>^(Dxu ^:ixit. ^mt4 c-r^ 

[0 0 2 1] 

^MT5 Xlt. m3 <7)J - KN 3®«^±#ICJ: ^*^H3 ©7 - KN 3 

izm^^nt=.NMo s h^>$;x^MN i ^i^Lm kdj- fn 1 7&>e>^^«fii 

[0 0 2 2] 

NfMt6 xit. Hi FN l;^)^p>^;^«^vss^c^^tl-g>«sS(Z)ii;^J^^cj: 

. Hi FN 1 ©«^V 1*^TI^L, HI c^y- FN 1 ®«^TI^ICJ; 

PMO S h^yty:^^MP 1 S:/My«^«fifVccjb^PjHl >^ - FN 1 {C^tL-2>« 
^tPMOS h^>s;:;<.^MP 2 S::^L«M«^Vcc7&^P>H2©>^ - FN 21CM 
tl^m^ti^mta-t^o ^®-^-e, H2®y- FN2*>^^^«^VsslC?jS;n-2) 
«^®M'i>tC j; yH2 0/ - FN 2(Z)Sfirv2 A^±#L. H2®y-FN2CD« 
&±mz^i) PMO S h^>i;x^MP 3 ?::frL«a^«filVcc;!)^P>mijy - FN 

out (cistiemssjb^M^f'^-r-Sn 
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[0 0 2 3] 

mi <0;~ KNl(Z)«fSTI^lilt* «M«^Vcc*^e>l|2®y - FN 2lC??g 
t\,^^^(DmMz.ii y^2(D>^-KN2 ©«^V 2 ^C±#b, H 2 (D 7 - 
KN 2 0[)«'&±#ICJ; y PMO S Y'yyVy.^yi^ 3 $::^VL/ttarv«&Vcc*^^^^i 

m:tf>^- KNout ic?^ti<5«2^(^)^^f>icj: um:^J>'- KNout ©«^Vout 
3(D7-KN3(D«^V3*'5TI^L/, H 3 © 7 - FN 3 om^Tl^lC i: U , NM 

0 s h^>i;^'>^^5?MN 1 $:/rbiii - FN 1 :^)^ e>^%«^vssic?^nsm^ 

[0 0 24] 

^MT8 -eii, ^^T7 lC:^Cfefl^«^Vcc}6^^m:^j7 - FNout iC^S^tl-S 
«??S<Z)g^^i'HCj: t) m:^y - FNout (Z)«{iVout i:||3 (7)7 - FN 3 ®«fiV 3 
*^$e>lCTI^b> FN3(Dm^TI^{C<fcUNMOS h^>i/'X^MN 

1 ^ift-Lf^ FN 1 *^e>^%«&vss^c^^Stl'5«^A'^$ ^\z.wp-t^. t. 
^, HI - FN 1 *^eJ^;%«fi^vss^c^J^tl<5«^^®^^^'"^c<); ®y - F 

N 1 <D«^V l7b^Ji#U> HI ©y- FN 1 (Z)«^±#icj: y PMO S h^^i:^ 

x^MP 1 ^:f^b«^«fevcc:^)^e)Hl / - FN 1 iz^n^mmt.. pmo s h 

[0 0 2 5] 

H2®/- FN2(Z)«feV2li|^Tb. H2®y- FN 20«^TI^ICJ: P 
MO S h^>^:;>'X^MP 3 $::frb«^«^Vcc;?)%e>ffl:d7 - FNout C^jStV-SW 

ss*^itin-r-5o t.r^. ^mts ic^Dfe«a^«fiivcc;6^e)Hi - fn i ic^^ 
n-s^ssco^^J-ncjcyi^ioDy- FN 1 (Z)«s±#ti-H.jh^ Hi o^'- K 

- FN 1 (Dm&±^iz^ PMO S h^>i/';^^MP 1 S::f^L«^!^«fi^Vcc*^ 
1 - FN 1 lC?i^n-5«SlEi: PMO S h^>>>'X^5fMP 2 
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[0 0 2 6] 

^MTlOlF'tt. «^mf£Vcc;6^e>m;^y- KNout ^C^^tlS«SS®^iA^^C J: U 
ffi:^y^-KNout ©m^Vout i:||3 (Dy - KN 3 ®«fi:V3*>±#b, 113 © 
KN3<D«fe_t#{Cj; NMOS N^>^:;x^MN 1 S::^Lmi®y^-K 

N 1 ti^^mmm&vssizm.ti^mm-^'^mM-t^. tt^mmm&ycci)^q,^i<7) j 

- KN 1 tCittlS«?jg®M^i?{Cj; Um ®y - KN 1 CDm^_fc#ttlh* 
«^ Vcc*x P>|| 2 ® - KN 2 lC?^tLS«i^(Z)Mi^nc cJ; y m 2 © >^ - KN 2 
^V2l±$e>lCTI^t-S„ CICD^^. I|2®y- KN20«fi[TI^*'^^MT2 ^C 

[0 0 2 7] 

(C) 

if^D^iirSr H2(Z)y- KN 2®«^±# (3^i±, Tl^) {c#v\ 7 
-KNout (C|§^-rS^l(D^-VA^'^C (Xli, 

[0 0 2 8] 

^®«??^®itiD M^f-^) (Z)^-Y7\°i/^C 1 (Xtt, 

«^5S) T'^i«$ti, KNout 0«^_t# (Xli, Tl^) Xttm:^>'-K 

®«fi:J:# (Xtt. Tl^) {C#e>ll2(^)y - KN 2(DS^±# (X«, Tf^) S: 

[0 0 2 9] 
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[0 0 3 0] 

(D) mM(Dm\f^mm^j xfjmMvr^m^ 

[0 0 3 1] 

tr. ^MTl {C«m«feVref ti^±^t^t. ^tl^r^CTT, NMOSh^ 
[0 0 3 2] 

^MT2 IZlt. m2(DJ-\^N2i}-^^mi&m^YssiZ^ti^m^(DmiJaiZj:V 
m2<DJ-\^N 2<Dm&V 2ti^rmL. m2(Dy~}^N2(Dm^rmzJ:i)PM 
OS h^>>:;:;^^MP 3 $::^L«^«feVcc7b^P,(DmiJ7- KNout izmtl^M 
^a^i^ta-t^o t.t^-:^X% f$2(DJ~]^N2<Dm&rmz^ijm±}J~}^Nou 
t :&^^||1 ®:^r-vA5>^C 1 ^®^m«^/&^^D-5„ 
[0 0 3 3] 

^(DmMTS IZlt. PMO S h^i/S:/:;^^MP 3 $:/rL/«M«^Vcc;^)^P>ai:^7 
y-KNout JC^tl'5«^^(Z)it;&D{Cj: »;ffi;t7y- KNout (DmifLVout iim3(D 

KN3®«fev3}^)'5±#-re*^\ mmiz. mt}j-]^Nont hj^^^kd^m' 

^®m:tfy- KNout <Dm&±^tm3<DJ ~ KN3®«^_t:#tt||l<Z)^-\'/\° 
S/^Cl^^)^«;?)VJ^$V^:^-^^Cjt^^/^;&=bO^C;^^;, -eODlgm. NMOSh^ 

yt^:;^itMN i ^i^rhm i <D j - y^n i i}^^mmm^Vssiz^ti^mw.<Dmijat: 

[0 0 3 4] 

^MT4{Ctt. FN l:^^P,g^;%«feVss^C^tl-2>«^t(3Dit^^{CJ:»; 

lll0>'-KNl(Z)«evi;^'5TI^L. >'-KNl®«-fi:TI^}CJ:y PMOS h 
^yy7.^MP2 ^ifrLmmm^Vcci)^P,f^2 ® / - KN 2 '\$igtl-5«?Jg7!)^it;&D 
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[0 0 3 5] 

«&Vcc:^,^e)||2(Z)y- KN 2^^^tl5«^^CDit;&D{i/J^SV^fc^*, ^ 2 60 ^ - K 

MX'mmvx\i^^m^izit. m2(Dj-\^N2(Dmui)mMTi (omommzm 
mvm-^tit^UM. f$2<Dj~}^N2<Dni<LtimmTo (Dmom&^ij^i&rh 

o 

[0 0 3 6] 

mmh. ^MSfe^^c«■c5v^T, m:f:jm^t>^Bi:i]-tsm&^-^izmm'r^&m 

[0 0 3 7] 
[0 0 3 8] 

[0 0 3 9] 

&^r<D^&.^m^^^^izt^. 
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[0 0 4 0] 
[0 0 4 1] 

[0 0 4 2] 

[0 0 4 3] 
[0 0 4 4] 

z.<Dm3<Dmmiz^tnt. mmmmm^cDmAtst^^iz. m&(Dm^^mm^^ 

t)m^Aij^ti^z:tiztjt^(DX. mm^W!^^izj:^mmitf^mn^ti^:r.inz 

[0 0 4 5] 

mm<Dmm(Dmm] 
(A) mi(Dmmmm 

s. 

[0 0 4 6] 

( A - 1 ) mi <Dmmmm<Dmm 

mut. m 1 (ommj^MiZ'^h^^mi^^^m^omm^mvtzmmmx^^o 
;&J3, KiT'ii. m^mmt(DmMMti^mmizfj^:s>j:oK, m2(Dm^m^^m 
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[0 04 7] 

tJ^oT, ^m&^^m^AHt. m^(Dmmm^yref Srlge®/- FNref 

ASli, m:^Jimi?&A4 *^p3m:^7>^- KNout lC#x.e>tl<5>miJ«^Vout 
mi^mm^A2<Dli!,±lX:S>^^2<DJ~ FN 2c^)«^V2 ^CjC5D:tfllfi:Vout ^ 
[0 04 8] 

[0 04 9] 

( A - 2 ) ^ 1 ®^Jfe?^Mc?)l&# 

[0 0 5 0] 

(A-2-1) J ^ XiimS:hX\^tj:\\^^ 
[0 0 5 1 ] 

*ii^jffibT=^^nfc«^v3 h^m«fi[#g^iaii!&A 1 7b^e)#;^e>tl■^>«m«^v 

ref t(Dm^^^^mMmm^A2lZi5^^Xi^mi^. V3<Vref ©^-a-. PM 
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> V3>Vref PMO S h > 7.itMP 3 <D^~ hn&^±\f^ 

Tvout (Dmu^Tif^^tiz^i)^ m;f7>'-FNout co«fivout ^mmMu 

Vref ©R 2 +R 3/R S^IC-^O J;e)l&f^t--5o 
[0 0 5 2] 

(A- 2 -2) m^<D^\f^mmj 4 xttmMiLtzm^ 

-So zititiEie (A) ©s-a-oi&f^T'fes. 

[0 0 5 3] 
[0 0 54] 

mMTZ -Vit. ^MTl ti^^mik^tlt=.f$2(D^^/'^iy^C2<D^miZj!^^K 
[0 0 5 5] 

Z<D^t>lZ. ll5(Dy- K®«^*'«_h#$:$&4?)Si:, ||3®y-KN3®«fe 
V3 ^(Z)^tC«fi[^*^^D. rtllCM-^oT^te-T^'t-t, ^2(D>^- FN25^)^P>N^ 

^^;i/h^>S^^:^^MN 2^:J>-LT^^m^VssicgSti-5«S^;^)'^Jt;!jII-r<5c ^ti 
iciU, Il2®y - FN 2®«fiA'?Tl^b, F;^)^l|2®y- FN 2{cgg|^$ 
PMO s F^>i^'::?>^MP 3 •a^m^Vcc;&^e>m;^;y - FNout tc 

^tl-5«$^*^JtijII-t-5 J:-5lC;&So rr-e. ||2C0y' - FN 2CD«^;J)^TI^t--5 

[0 0 5 6] 
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^l^thX. ||3CD>'- FN 3lC#Ae)tl-S1I^V3 =Vout • R3/ (R2 + R 
3) ®±#*'5B§M$tl-5o 3®^3(^7- FN3©m^V3li. MiftM^r^fi^-t 
'5'ftfi;^cDA:^«^> -TJ&t)-^. llscDy- FN 5©mfiV 5 iil^Ctc^^ <fce>ic 
3it^^LT±#5:^$&i-^o P5^-v:^;i/MO S h^^i^x^MP 3:)b^^m 

Vout «-^«^{c^b3t^tt. -^«fii[5:ii^-r'5o 
[0 0 5 7] 

^iS^X. ^MT3 lC;&Si:, «2i«^Vref *'^±#}6^^TI^^C^DSo -t-S^ 
, ||50>^- FN 5*^e3||6®>'- FNref ©^InI{C:^-V>'N°S/^ C 2 
[0 0 5 8] 

^MT4 Ttt, m5®>^- FN 5®«feV5*'5TI^$:BI$&1--2>o ^(Z)05(Z)>' 
- FN 5®«^T^Mlitt, mvkX^tc^OlZ. ||2(7)^-V7\°e/^C 2©^M^ 

*MXttSmR4<^^m'fii:^)^:^^VNS'^{cfiig<, ^ 2 cD^r^ Ai:/^ C 2 
[0 0 5 9] 

^l:*'5n-A:^7>r;i/^ A 5 ?::^Lm5(Dy - FN 5 JC-^ML, S^pft^Vref 
i: « ^ b V A «^(Z) ^fc i: :^ o T Jgti S ^ ic 7^ S o 

[0 0 6 0] 

S^oT, m^^Jy'-FNout ®«^Vout ©«^^g&li, ^^}()^^^ijr7?^«^, 
[0 0 6 1] 

(A- 2 -3) ?^;S®^V^#|gy-rXA^m^Lfc^^ 

•r<5o ^fe. z:tili®6 (B) ©^-^©iftf^-i^^Sc 
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[0 0 6 2] 
[0 0 6 3] 

^oT, mi<DJ~ FN l~||3®y- FN3cD#«feV 1 ~ V 3 S:t>*ai;tf 7 
[0 0 6 4] 

(A- 2 -4) M:5®^V%^^y-f Xjb'^MMLjt^-^ 

Wi^t>m\>^m'') . ^m^mim^A2(DmmzWLn^t\>f^n-n7.y Ab\z 

[0 0 6 5] 

t«eoT, ■^tt»jr®#-^{Ct). Hi ©y- FN l~||3©y- FN3(Z)#«fe 

V i~v3;SLt)fm;tjy- FNout (Z)«^vout -^-i^m^w^-t^z. 
® © is -e ti « ^ V % „ 

[0 0 6 6] 

(A- 3) w.\(Dmmmm(j:>nm^ 

^^&*^Mi!^^tl^IiIl^{^&A2®A;^^^C'e^lLJ5;v^i:e)^cL;tih^ci ^tiJ- 
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[0 0 6 7] 

(B) ^2<Dmmmm 

[0 0 6 8] 

(B-i) f^2(Dmmmm(Dm^ 

mmmmm^A2<D-mx:bi^miz.m3(D^^;'^i/^c 3 ^m'r^:it^!^mt-t 

€>%©7;'&S„ ZlOHS^^-irAi/^C 3li, 1^ 3 © - FN 3 i:^ 6 CD y - F 
Nref ©r^lC^M^tlT^y, ^SS^MVAy' >r XtC^H L:t«fe^g&lCM UTli 

. mmmmm^A2(Dnxi:}mzmMt^^oizf^-DX^^^. 

[0 0 6 9] 

^J3, -eoffsonig&A i~A4 {covNTti, mi(Dmmmm<Dm'^tmmx^ 

ref {C|§^-tSIlIj?&-e^^„ ^fc, Mi&itipillll^A 2 l±, M^mMm^ A 3 (D Hit! 

AjliMllIi^A 3 li. m:dIlfi^A4 :^)^p>m±>' - FNout }c^^ ^ti'g.ffiijSfiiV 

out sr^s-ffiL, iiajitiigiiiii»&A 2®— ^®A:^j)Jsg^-^^-5iifs&T'fe<5>„ tutimm 

A4ti, ^l&iti|iIlIj^A2®m:dT?feS||2©>^- FN 2©«ev 2CfS:Dfe« 
filVout FNout {C|§^-tS MJ^-e^^o 

[0 0 7 0] 

(B-2) m2 0mmmm<Dmi^ 

[0 0 7 1] 

(B-2-1) y >rX*^fiSbTV^J&^^:^-a• 



mlE#^ 09-3088180 



J0 " 9-063031 

[0 0 7 2] 

ref i:®ttfeM$:|li&lti{(gIlIg&A 2^CfeV^T^ffiU, V 3 < Vref ©^-a-, PM 
OS h^>i;^^MP3(Z)>!f- h^&SrTtfSrhT'Vout ©W-fiif $:_hlf . 3^{C 
, V3>Vref CD^-^. P MO S h ^ > i^'X P 3 - h«-fi5lS:_tJf ^ 3 i: 
•eVout ©«fir$:TlfS^^{C J; U, miJ/ - FNout ®«^Vout 
Vref ©R2 + R3/R3^lC'^oj:e)©f^t-S = 
[0 0 7 3] 

(B-2-2) mM(DM\^^mmj>(xt>ms:Lrzm^ 

So 

[0 0 7 4] 

Vref (OmtiZMhXmS (D^^^-^iz-^t C3 > tf- il LTM^ 

A ^ C 3 liHii^ J: ic#:& L V N ® i: |Hi D 7? ^ -5 o 

[0 0 7 5] 

08 (a) {C^-r<fce)fC, J XomWiZ J: ^jmmn&V ref fyi± 
^2(Z)>? - FN 2(Z)«&V 2 <Z){ST*^^C, MV^T. - KNou 

t ©«fi5:Vout (DJ:#jStt>*||3 ©y'- KN3 CD«fi[V3®±#*'J3^tlS3^fCJ5; 

So :i(Dm^mmit. f^i<Dmmmmiz^\^x%mmi.r:L^oiz. mm 
<Dm.mm x-mtD -5 % © * s » 

[0 0 7 6] 

^-oX. ffi;^j7-KNout ©H^Vout (DM^^mit. B'^if'^^WjX^^. 

[0 0 7 7] 

(B-2-3) M«<^)MV^#5§>'-rX*^MSL:fe#^ 



mSE#¥ 09-3088180 



#5p 9-06303 1 



[0 0 7 8] 

vref (Dmmiimn(Dm^x^m-t^o 

[0 0 7 9] 

«^V3*^±#L, -eoH^flC, »^«fij[Vref A^I^T-T-Si:, ^MSSlCcfcU 
|^3©7-FN3(7)mfi[V3*^TI^'r-5„ LT&vt,, «ejb^±#:>5)^ e> I^T^ (I^T 

[0 0 8 0] 

^tltCj:*;, -mmiZi&-f (mtU) Lt^iNMO S h^>i;>?.^MN 1 XttPM 
O S h^>S;x^$?MP l^t>'PMO S h'^yVT.^MP 2(Dm^^. NMO S h 

[0 0 8 1 ] 

m-oX, mmn^Vrei (D±^ (Tl^) {Cj:sm2®y - FN 2®«^^g&li 

■r^o jgA±i:y. ffi;try-KNout (Z)«^^i&{i, s^«^vref (DM^mmm 

[0 0 8 2] 

(B-2-4) m^<Dm\'^mmj 4 xtimMiLtcm^ 
30^^%, m^^m^jtmmt. mm (B-2-2) m-R<Dm\>^m^>f 4 xi^^^ 



1 8 



mU^^ 09-3088180 



4t¥ 9 — 063031 

[0 0 8 3] 
[0 0 84] 

(B-3) mz(Dmmmm<Dm^ 

N3 ^®^^C||3 ®dp^^/N°^>^C 3 ^{Cj; tj, M;S(3DMV^ V -f X ( 

m^xitmm) -fymmm^vref {cm«lt«^*^±# cti^) LT=b, rtii: 

M©«fii^i&$:ll3(Dy- KN3^c3^tl§ck^^c■e^^„ citiicj:*;, 112© 

[0 0 8 5] 

(c) m(Dmmmm 

(c-i) :^J3. _hi^®l^i <Z)||]6g?^^(cfcVNTtt, n-/\°>^:7>f A 5 

^m^c^*AbT=b^v^. Mx-ii. ^ifrifiiiiiiiji^A 2 i:m>fjia^A4 ©tfj^ (•r?^ 

t>t>. 112 CD y'- FN 2) {c|gt:tT va„ 3 (Z)<i: e) ^^^fcn - A;:^ 7 >f 

A 5 ^WALX^. ^2<DJ- FN 2®«fi^ift$:/jN$ <^;^SZ:i:*^t:-#^C[) 
A5 CDif A^mti. Il6®y - FN 6±Xli|g2(D>^ - FN 2(5[)VA-rtl*^ 
[0 0 8 6] 

(C-2) iLfc. ±M.O^W.\<D%mim.\Zl^\.^X\%. S2i«firvref ^gfrJf ipgm 
g&A 2 i:©r^JCStn:R4 i:^^Ai/^C 2*^^;&-g>n-/\°;^:7>f A 5 



1 9 



miE#¥0 9-3088180 



9—063031 



[0 0 8 7] 

mmmm^A 2 ii(Dmzmmmm^umizmmt^r£ii^xm^<DmM:ibm^n^ 

o 

[0 0 8 8] 

(c-3) $e>{c. ±7&(Dmi(Dmmmmizis\,^xit. u-j-^y^y^ji^Ab^^m 
m^izxm^Lr=.i}\ :iinzm^ti^^(DXitt£<. mmm^^m\'^xm^Lx 

[0 0 8 9] 

(c-4) $ejic, ±7^(D^i(DmmmmiziB\^^xit. u-at.^^ jv-^iAB^m^ 

[0 0 9 0] 

(C-5) J:M(Z)||2©||^i?^M^C^V^Ttt, H 3 ©^^(p^/t ^ ^ C 3 i: L T 

[0 0 9 1] 

(C-6) $P>IC. ±«E(Z)m2©||]§i?^ffi{C^3VNTtt, ll3CDdr-\'/A°^>^C 3 
:ft!l»MllI5!&A 3 $::frLTil»5i$tiS«feV 3 \zMnt ^m^lz-D^^X'i&^fcfiK 

[0 0 9 2] 

(c-7) se^jc, -hKE®^i.5Lt>*ii2®^j6?^«{cfevNTii, ^ti-rnsfj^njg?^ 



2 0 



ffiIiE#¥ 09-3088180 



4 I 

9—063031 

[0 0 9 3] 

^^\zisn^^ij J - KNout (om&^^^)—m^^\zU-DZ.t.ii^x^^o 

[0 0 9 4] 

(c-8) $^{c, ±T$.ommmm\ziQ\,^x\t. m:^?/- KNout cD^-fiivout 
mm^A 3 {c J: u^^jdbLTumifimiaiii&A 2 \zmm.t^^^\Z'^\,^x'^^t=.fi\ 

Z.n\zm^-f. Mi&ifipiiaS&A 2 {cmi;y - KNout CDM'feVout 
[0 0 9 5] 

(c-9) $p>{c, J:^®lll;s:^>*^2®||^gJ^M^csv^T^i, ^mn^mm.'r^h 

^ ^5? S:N 5^ •v:^^;bM OS h ^ > ^MN 1 jStt^MN 2 i: ;!7U> 

^m^mm.(Dm^\z^mmhm^. 

[0 0 9 6] 

(c-io)$^{c, ±M®mi.at>*^2©SIJg?^ffi{cfeVNTli. V^yVy.9^uo 
sh'^yV7.9h'r^m^\z-D\^X7&^r=.t>K n^Ti^-'yV'yyVy^^^^ -te© 

[0 0 9 7] 

mm^zm^:5\,^x. m:fjmm'^ii!,i3-t^m&^-^izmmt^:^nBm^mmz. 



2 1 



ffiE#¥0 9-3088180 



4 I 

" • 9—063031 
[0 0 9 8] 

■^v^T, m:bmm:^'^mjj-rsm&.^-^izwmts^nmm^m^iz^ mmmm 
mmf}^^Bitimmiz^^i^n^mmm^^ m^<Dm^mmm^^}m^t^^ 
mmmn^m^^m^^j:vizLr^:nt.iz^ miijmmz-^^^ti^mmm-^ 
izmM(Dm\^^mmmi^t)ma:i^x\f^x^. mMmz nmmmmm^fi^Ati $ n 

[0 0 9 9 3 

mm^<DnAt}mizm^mizmm-^n. m^ommm^j^v. m^(Dm\'^mm^ 
^^Aijm<D-'^mi}'^miiiL. iiim^tit=.mmm^^At!^<Dmmmiz-^^:s> 
iSi^Mm^^mm ^m^. s j: e) c l ^ r j: »j , ^M(Dm.\>^mm^^iz 

[02] 
[03] 

[04] 

m2o^mmziB\^x. mmmmzn\^xm.^(Dm^s^^(Dm&m.mt>ms:\^r=. 



2 2 



miE# ^ 09-3088180 



9-063031 



[05] 

[06] 

[®7] 
[08] 

©m^^ifr 5: ^-r E -5 o 

[09] 



ffiiE#¥0 9-3088180 



#^ 9—06303 1 



[01] 



mm 




ffiiE^¥ 09-3 088180 



#5p 9-063031 



[02] 



iL_r*" 



o. 4 



L_. 



-m-f\/\/\f-m-m-t> 



CM 

cr 



cn 
tr 



CO 

z 



Csl 



CM 



I 

i| 

I 

I 



CN 

z 




2 



ffilE^^O 9-3088180 



9—063031 



[03] 



TO T1 T2 T3 TA 

J ; / / / 



Vref 




V 1 



V 2 




V3 



Vout 



mStE#^ 09-3088180 




ffiSE#¥ 09-3088180 



9 — 063031 




6 



mil#¥ 09-3088180 



#5p 9 — 06303 1 



[0 7] 



CO 

a. 4 



CO 



■AAAr 



CM 



CO 

2' 



q: 



a. 
2 



CM 



iHl 



CM 



CO 




7 



ftj|E«^5p 09-3088180 




mSE#¥ 09-3088180 



#^ 9—06303 1 



[09] 



■A/W 



CM 



CO, 



r' 



cn 
CL 



00 



CM 

2 



z: 



<NI 



I 

ii 

I 



CM 



CM ■ 



to 




'to 



CM 



J 




9 



mftE#¥ 09-3088180 



9—063031 



mm] 

imiRm] m i 



miE#^ 09-3088180 



^ 0 



9-063031 



000000295 
100090620 

Jim &^ 



ffilE#¥ 09-3088180 



9—063031 



fn m A m m m m. 



C000000295] 
1 . mW^M B 1990^^ 8^220 

ft m TB 7#1 2-^ 



ffiil#¥0 9-3088180 



